BACKGROUND
Attempts to identify effective interventions for patients with low back pain (LBP) have been largely unsuccessful. 84, 85 However, spinal manipulation is an intervention used by physical therapists in the treatment of individuals with LBP for which there is at least some supporting evidence. 1 Several randomized trials have found spinal manipulation to be more effective than placebo 17, 56, 66, 68, 92 or other interventions 12 for patients with acute LBP. 18, 45, 79 However, other studies have not shown any benefits for spinal manipulation versus other interventions. 7, [29] [30] [31] The apparently conflicting results in these clinical trials may be partly attributable to researchers admitting all patients with LBP into a study, rather than attempting to a priori identify the subgroup of patients with LBP most likely to benefit from spinal manipulation. Therapists who frequently use spinal manipulation as part of their treatment plan will attest to the notion that some patients with LBP respond rather dramatically and rapidly to spinal manipulation, while others do not experience much improvement. The challenge for therapists is determining which response is more likely for an individual patient with LBP.
Many theoretical approaches to identifying patients likely to benefit from spinal manipulation have been proposed, 6, 32, 38, 42, 54, 58, 60, 64, 91 however, there is little to no evidence to support their use. These approaches frequently incorporate complex diagnostic schemes based on pathoanatomical and biomechanical theories that utilize various examination procedures to identify a pathological motion segment or a biomechanical dysfunction towards which a manipulative intervention is then directed. Research has shown, however, that relevant pathoanatomical mechanisms can be identified in only a small percentage of patients with LBP, 5, 48 and that many of the tests proposed to identify biomechanical dysfunction are of questionable reliability and validity. 15, 21, 22, 67 Despite these research findings, most clinicians continue to rely on traditional theories and schools of thought to identify which patients with LBP they believe will benefit from spinal manipulation. 2, 10, 32, 38, 51 For example, Battie et al 2 surveyed therapists regarding hypothetical patients, and depending on the case, 47% to 63% reported that assessment of the sacroiliac (SI) joint would be indicated.
Many authorities have proposed that patients whose pathology or biomechanical dysfunction can be localized to the SI region would benefit from spinal manipulation. 8, 12, 14, 18, 20, 32, 34 Traditionally, clinicians have primarily relied on diagnostic tests purported to identify pathology and biomechanical dysfunction in the SI region to determine which patients are likely to benefit from manipulative interventions directed towards this area. Unfortunately, numerous studies in the literature have consistently found poor reliability and validity for these tests, despite diligent efforts to standardize and refine the testing procedures. 15, 35, 36, 46, 49, 50, 53, 59, 62, 67, 75, 81, 82, 86 The unacceptable reliability and validity for the majority of tests used to diagnose SI region dysfunction requires clinicians and researchers to pursue an alternative approach to identify patients who are likely to benefit from spinal manipulation. A clinical prediction rule (CPR) that considers multiple factors from the history and physical examination and uses a reference standard based on treatment outcome instead of pathological and biomechanical theories may improve therapists' ability to identify these patients. CPRs are tools designed to assist in the classification process and improve decision making for clinicians caring for patients. 47 The purpose of CPRs is to improve a clinician's accuracy in predicting a diagnosis or an expected outcome. 57 For example, CPRs have been developed to improve the accuracy of diagnosing ankle fractures in individuals with acute injuries 73 and to predict the likelihood of death within 4 years for individuals with coronary disease. 55 A CPR to predict a priori which patients will most likely benefit from spinal manipulation would be tremendously helpful for clinicians in the clinical decision-making process. Flynn et al 20 have recently developed such a rule for 1 manipulative intervention that has been used in the treatment of patients with suspected SI region dysfunction, the details of which are published elsewhere. A brief review is provided here. Seventy-one patients with a minimum score of 30% on the Oswestry Disability Questionnaire (ODQ) and no neurologic signs were included. All patients received a detailed standardized history and physical examination and completed several selfreport measures of pain and function. After the history and physical examination were completed, all patients received a manipulative intervention that was previously demonstrated to be effective for patients with LBP. 12, 18 Patients were then judged 2 to 4 days later as to whether they experienced a dramatic improvement in their ODQ score. Dramatic improvement was defined as a 50% improvement on the ODQ based on previous research using the same intervention. In 3 previous studies, patients believed to be matched to this intervention experienced mean improvements in ODQ scores from 57% to 83%, while patients receiving unmatched interventions experienced mean improvements ranging from 20% to 38% over a 1-to 4-week period. 12, 18, 25 The investigators argued that requiring a 50% improvement in the ODQ over a 2-to 4-day period would provide adequate distinction between patients who responded to the intervention and those who simply benefited from the favorable natural history of LBP. 20 Patients who met this 50% threshold were classified as having been successfully treated and were eliminated from the study. Patients who did not achieve at least 50% improvement were manipulated again and re-examined 2 to 4 days later. After the second treatment, patients who met the 50% threshold were classified as having been successfully treated, while those patients who did not achieve at least a 50% improvement were classified as having been treated without success. A CPR was then developed using logistic regression and by calculating pertinent diagnostic properties for the criteria that remained in the regression model. All factors, including many of the traditional SI region special tests, were included in the analysis. Success with treatment was used as the reference criterion. The most parsimonious set of factors was then determined based on the set of factors that maximized the diagnostic accuracy of predicting patients likely to benefit from spinal manipulation (ie, those patients who achieved at least a 50% improvement in their ODQ score). The results of this study identified a set of 5 criteria that accurately identified patients who would benefit from the manipulative intervention. The 5 criteria and the threshold for satisfying each criterion are listed in Table 1 . Forty-five percent of the patients in the Flynn et al study 20 were classified as having been successfully treated, regardless of the CPR. In other words, if clinicians were to randomly manipulate patients with LBP, they could expect to achieve a 50% improvement in the ODQ within 1 week approximately 45% of the time.
The accuracy of the CPR can be expressed using likelihood ratio (LR) statistics. Because this study sought to identify patients who would likely benefit from manipulation, the statistic of interest was the positive LR. The positive LR expresses the change in odds favoring the outcome when the patient meets the CPR's criteria. 70 According to Jaeschke et al, 40 accuracy can be considered moderate when the positive LR is greater than 5.0. Accuracy is substantial when the positive LR is greater than 10.0. 40 When considering a patient's status with respect to the manipulation CPR, the positive LR was 24.4 for patients who had at least 4 out of 5 criteria. 20 To put this result in perspective, the probability of a dramatic improvement among this subgroup of patients increased from 45% to 95%. With 3 criteria met, the positive LR was 2.6, which translates into a 68% probability of success. Given the ease with which the technique can be performed and the reasonable risk and likelihood of benefit associated with the manipulation, this is still likely a sufficient probability to justify an attempt at manipulation. With less than 3 criteria met, the probability of success is essentially no better than the probability of success if you were to randomly manipulate patients with LBP. Thus the clinician may want to consider other treatment interventions that have a higher probability of success. 20 Based on these results, it appears that the CPR may offer a more accurate method than traditional tests for identifying patients likely to benefit from spinal manipulation. The purpose of these case reports is to describe the use of the CPR in the management of 2 patients with nonradicular LBP and to compare the decision making for the use of spinal manipulation based on the CPR versus the decision making based on traditional tests for SI region pathology and biomechanical dysfunction.
DIAGNOSIS

Patient Examination
The examination of each patient included a history and physical examination using the same techniques as those described by Flynn et al 20 to facilitate the determination of each patient's status with respect to the CPR. The history included the nature, location, and duration of symptoms of LBP. The mode of onset and aggravating and relieving factors were also recorded. Any prior history of LBP episodes was recorded along with interventions received previously.
The following self-report measures were completed by each patient:
Pain Diagram Each patient completed a body diagram to indicate the location and nature of their symptoms. 90 Numeric Pain Rating Patients rated their current level of LBP intensity using an 11-point pain rating scale ranging from 0 (no pain) to 10 (worst pain imaginable). 41 Oswestry Disability Questionnaire (ODQ) Disability due to LBP was assessed with the ODQ, a 10-item scale originally described by Fairbank et al, 19 in which each item is scored from 0 to 5. The scores are then added and multiplied by 2. The score is interpreted as a percentage out of 100, with higher numbers indicating greater disability. We used a modified version of the ODQ that substituted a section regarding employment and home-making ability for a section related to sex life. This modified version has been shown to possess high levels of reliability and responsiveness, similar to the original version. 28 
Fear-Avoidance Beliefs Questionnaire (FABQ)
The FABQ quantifies the level of fear of pain and beliefs about avoiding activity in patients with LBP. 88 The instrument consists of 16 items subdivided into 2 subscales, a 5-item physical activity subscale (FABQPA) and a 11-item work subscale (FABQW) (Appendix). The subscales are reflected in the division of the instrument into separate sections. Questions 1 through 5 make up the FABQPA subscale, and questions 6 through 16 make up the FABQW subscale. Decision making using the CPR requires only the FABQW subscale score. However, all items on the questionnaire should be completed because all items were included when the reliability and validity of the scale was initially established. Each item is scored from 0 to 6, however, not all items within each subscale contribute to the score. Four items (items 2, 3, 4, and 5) are scored for the FABQPA subscale, and 7 items (items 6, 7, 9, 10, 11, 12, and 15) are scored for the FABQW subscale. Each scored item within a particular subscale is summed, thus possible scores range from 0 to 42 and 0 to 28 for the FABQW and FABQPA subscales, respectively. Higher scores represent increased fear-avoidance beliefs. Each subscale exists as a separate entity, thus there is no overall FABQ score that consists of the sum of the 2 subscales. Therapists should ensure that all scored items are completed as there is no procedure to adjust for incomplete items. Previous 39 studies have found a high level of test-retest reliability for the FABQPA (ICC = 0.77) and FABQW (ICC = 0.90) subscales. The FABQW subscale has been associated with current and future disability and work loss in patients with chronic 11, 44, 88 and acute 26, 27 LBP. The physical examination began with a brief neurologic screening examination to rule out any evidence of neurologic signs, which are generally viewed to be a contraindication for spinal manipulation. 4 Patients with neurologic signs were also excluded in the study by Flynn et al 20 for a similar reason. Sensor y testing was carried out for dermatomes representing L1 through S1 distribution with pin prick examination. Manual muscle testing was performed for the myotomes representing L1 through S1 distribution according to the procedures described by Kendall. 43 Muscle stretch reflexes for the quadriceps and the Achilles tendon, as well as for the straight-leg raise and femoral-nerve-stretch tension signs, were examined according to procedures described by Magee. 52 The determination for identifying the presence of a positive neurologic sign was based on comparison to the noninvolved side.
The physical examination also included assessment of single active range of motion (ROM) movements of the lumbar spine with the patient standing. Incli-nometer measurements of total flexion, extension, left and right side-bending ROM were made using techniques with documented reliability. 89 The status change associated with each movement was also judged as either centralized (paresthesia that was present disappeared, or pain and/or paresthesia moved proximally with the movement), peripheralized (paresthesia that was not present appeared, or pain and/or paresthesia moved distally with the movement), or status quo (not centralized or peripheralized). 23 Passive ROM for internal and external rotation of the hip was assessed with the patient prone using an inclinometer technique with documented reliability. 16 Segmental mobility testing of the lumbar spine (ie, spring testing) was performed with the patient prone. Posterior-to-anterior pressure was applied by placing the hypothenar eminence of the examiner's hand over the spinous process of each lumbar vertebra. 54 Two judgments were made, 1 for mobility and 1 regarding pain provocation. Mobility was judged as hypermobile, hypomobile, or normal. Interpretation of segmental mobility was based on the examiner's anticipation of what normal mobility should be for the patient and compared to the mobility detected in the segment above and below. Pain provocation during testing was also judged for each segment as either present or absent. When considered in isolation, segmental mobility testing has not been shown to have adequate reliability. 37 Traditional thinking suggests that the presence of adequate reliability is a necessary precursor to a test having any validity. 65 Although this may be the case in many circumstances, the results of this test were still useful enough in the study by Flynn et al 20 to be included as 1 of the final 5 criteria in the CPR. This implies that, despite the lack of reliability, the test results still provide an important piece of information with respect to which patients are responding to manipulation. One reason that reliability tends to be low for this test is that there tends to be a high prevalence of positive findings (ie, a tendency to find hypomobility), which leads to low variability in the data. 37 A lack of variability in data can artificially deflate the Kappa value, 72 which seems to be the case with this test. Combining the results of somewhat unreliable tests with other findings, which the CPR has done, is one suggestion for addressing this concern. 57 The physical examination included a variety of traditional special tests because these tests have been advocated as capable of detecting pathology and/or biomechanical dysfunction in the SI region. The diagnostic examination procedures to assess the SI region consisted of tests designed to assess the symmetry of bony landmarks in the static position (static symmetry tests) and to assess the symmetry of bony landmarks with movement (movement symmetry tests). Static symmetry tests included palpation of bony landmarks with the patient standing and seated. The posterior superior iliac spine (PSIS) and iliac crests (IC) were palpated with the examiner standing behind the patient, and the anterior superior iliac spine (ASIS) was palpated with the examiner facing the patient. For each landmark, palpation was performed bilaterally, and a judgment was made as to the relative symmetry of height in the landmarks. 62, 67 Several tests of movement symmetry were also used. These included the standing and seated flexion tests, Gillet test, supine long-sitting test, and prone knee flexion test. 67 The SI region tests and brief operational definitions for how each test was performed are outlined in Table 2 .
Intervention
After the initial examination, each patient was treated using a manipulative intervention that has been previously described in the literature and upon which the CPR was based. 12, 18 To perform the manipulative technique, the patient was supine. The therapist stood opposite the side to be manipulated and passively moved the patient into side-bending towards the side to be manipulated. The patient interlocked the fingers behind the head. The therapist then rotated the patient and delivered a quick thrust to the anterior superior iliac spine in a posterior and inferior direction (Figure 1) . Following the manipulation, each patient was instructed in a hand-heel-rock ROM exercise as described in Figure  2 . 17 We routinely instruct patients in this exercise to help maintain immediate improvements in ROM observed following manipulation.
Outcome Assessment
Previous research has shown an average ODQ score of approximately 40% for new patients referred to physical therapy, with a standard deviation of about 10%. 25, 74 The purpose of the CPR is to identify patients who experience important clinical changes in disability in a relatively short period of time and changes beyond that likely attributable to the favorable natural history of LBP. These are the patients that clinicians surely do not want to miss when considering the use of spinal manipulation. Because Flynn et al 20 used change in disability as the reference standard, they required patients to have at least a baseline score of 30% on the ODQ. This minimum baseline level of disability insured the inclusion of a spectrum of patients, yet prevented a floor effect from occurring due to low baseline disability scores. Additionally, the minimum clinically important difference (MCID) for the ODQ has been shown to be a 6% improvement. 28 A threshold of 30% on the ODQ at baseline using 50% improvement as the reference standard to judge success helps clinicians to distin- • A change in the relative relationship of the PSIS is found in the fully flexed position
• Seated flexion test • The patient is seated and the relative heights of the PSIS are judged. The patient is asked to bend forward as far as possible, with the examiner continuing to palpate the PSIS.
• A change in the relative relationship of the PSIS is found in the fully flexed position
• Supine long-sitting test • The patient is supine with hips and knees extended. The examiner grasps around each ankle with the thumbs below the medial malleoli. A visual estimation of leg length is made. The patient is assisted to a long-sitting position, and the examiner re-examines the relative leg lengths.
• A change in the relative position of medial malleoli occurs
• Prone knee bend test • The patient is prone. The relative leg lengths are assessed by looking at the heels. The examiner passively flexes the patient's knees to approximately 90°. The relative leg lengths are assessed again in this position.
• A change in relative lengths occurs between the 2 positions
• Gillet test • The patient is standing. The examiner places 1 thumb under the PSIS on the side being tested with the other thumb over the S2 spinous process. The patient is instructed to stand on 1 leg and flex the other hip and knee, bringing the leg towards the chest.
• The PSIS fails to move posterior and inferior with respect to S2 * Abbreviations: SI, sacroiliac; PSIS, posterior superior iliac spine; ASIS, anterior superior iliac spine.
guish patients who are responding to the manipulative intervention versus improvements solely attributable to the favorable natural history of LBP. 3 At a minimum threshold of 30%, a 50% improvement corresponds to a 15-point improvement in disability. This magnitude of change represents 2.5 times the MCID for the ODQ, increasing the clinician's confidence that the improvement can be attributed to the manipulative intervention rather than a favorable natural history. Higher baseline levels of disability result in even greater magnitudes of improvement when using 50% improvement as the reference standard. To be consistent with this intent, the judgment of success for these patients was made at the next therapy appointment, 3 days after the manipulative intervention, using a 50% improvement in the ODQ to establish whether the patient experienced an important clinical change in disability.
Case Description: Patient 1
History and Self-Reports The first patient was a 54-year-old male with a history of more than 10 episodes of LBP over the previous 5 years. Previous treatment included a heel lift, spinal manipulation, and lumbar spine stabilization exercises, to which he had previously responded positively. Based on his frequent history of LBP and positive response to lumbar stabilization exercises, he was suspected to have segmental instability. 24 The most recent episode started gradually 1 week prior to the examination and had worsened over the 2 to 3 days before the examination. He did not recall a specific mechanism of injury. His predominant symptom was right-sided LBP in the area of the lumbosacral junction. The pain diagram and results of the self-report measures are given in Table 3 . The ODQ score (42%) revealed moderate disability and the FABQW subscale score (8/42) showed a low level of fear-avoidance beliefs.
Physical Examination The results of the physical examination are summarized in Table 4 . The results of the neurologic examination did not reveal any sensory, strength, or reflex deficits. There was no centralization or peripheralization noted during lumbar ROM testing. Rotation ROM of the left hip was somewhat limited compared to the right hip. During segmental mobility testing, the L4 and L5 segments were judged to be hypomobile and pain was also provoked. There were numerous positive findings for SI region dysfunction, including the standing and seated flexion, the Gillet, supine long-sitting, and prone knee flexion tests.
Case Description: Patient 2
History and Self-Reports The second patient was a 26-year-old male with complaints of right-sided buttock pain and intermittent pain and numbness into the right anterior/lateral thigh. These symptoms had begun approximately 3 years prior to the examination while the patient was a sprinter for his college track team. The onset was gradual and the symptoms prevented him from running at the time of the examination. The ODQ score (26%) revealed a lower level of disability for this patient. A baseline score of FIGURE 2. Description of hand-heel-rock range of motion exercise. (A) Starting position: get on all fours on the floor, resting some of the weight on hands and arms, moving hands to just slightly higher than shoulders. (B) Forward rock: transfer weight more to hands, not allowing arms to bend and allowing abdomen to sag toward the surface while head tends to look up, pause momentarily toward the end of range, then start back toward neutral. (C) Backward rock: rock backwards as though you were attempting to sit on your heels, allowing your back to round out (do not be concerned if you have to drag your hands along the surface in order to get back to the fully backward position).
26% does not strictly meet the minimum 30% level of disability on the ODQ used by Flynn et al. 20 However, a score of 26% is only 0.5 standard deviations below this minimum. 25, 74 Additionally, based on our clinical experience, 26% on the ODQ is still a sufficient level of disability to prevent a floor effect from occurring, despite falling below the 30% threshold. Most importantly, a 50% reduction in the ODQ score for a patient with a baseline score of 26% still represents a clinically important improvement in disability. 28 The FABQ was not assessed on this patient.
Physical Examination The results of the physical examination are summarized in Table 4 . Similar to the first patient, the results of the neurologic examination were negative and there was no peripheralization or centralization noted during lumbar ROM. Patient 2's hip ROM was generally less than that found in patient 1 and the right hip appeared to be limited in internal rotation as compared to the left hip. The right hip was also limited in flexion ROM as compared to the left hip. Segmental mobility testing provoked pain at the L5 segment and mobility was judged to be normal at all lumbar levels. There were also several positive findings for SI region dysfunction, including the standing and seated flexion tests, as well as the Gillet test.
Clinical Decision Making Based on Traditional SI Region Tests
Both patients had several positive findings on traditional tests designed to detect SI region dysfunction, including the standing and seated flexion tests and the Gillet test. Patient 1 also had positive findings on the supine long-sitting and prone knee flexion tests. Both patients were judged to have asymmetry of the pelvic landmarks, which is often believed to indicate SI region dysfunction. 10, 12, 18 Patient 2 had signs of hip joint dysfunction as well as possible SI region dysfunction. Based on these results, both patients appeared to be good candidates for spinal manipulation directed at the SI region and were treated in this manner at the first appointment.
Clinical Decision Making Based on Clinical Prediction Rule
Each patient's status with respect to the CPR 20 is outlined in Table 5 . The first patient met all 5 criteria in the CPR, which suggests that he is highly likely to achieve a dramatic improvement with the manipulative intervention. The second patient met 1 of the criteria (no symptoms distal to the knee). This patient was not assessed on the FABQ at baseline, therefore his score of the work subscale could not be factored into the prediction rule. Patient 2 may therefore have met a maximum of 2 criteria. In either case, patient 2 met 2 or fewer criteria, making him unlikely to experience dramatic improvement with this manipulative intervention.
Interventions and Outcomes
Based on the results of the traditional SI region tests, both patients were treated with the manipulative intervention as previously described. Because of the lack of reliability in the judgments from tests often used to determine which side to manipulate, 69 the more symptomatic side was selected. An audible cavitation was achieved in both patients using the technique. Although the manipulative technique is theoretically directed towards 1 side of the pelvis, Cibulka et al 9 found changes in innominate tilt on both sides of the pelvis after the performance of this manipulation on 1 side. Thus the decision as to which side to manipulate is essentially random. In clinical practice, if the manipulative intervention is not successful on 1 side, we attempt to manipulate the opposite side. Following the manipulative intervention, both patients were instructed in a hand-heelrock ROM exercise, as described in Figure 2 , 17 and were instructed to perform 10 repetitions of the exercise 3 to 4 times daily. Finally, they were instructed to do all activities that did not increase their symptoms and to maintain their usual activity level within the limits of pain (advice to maintain usual activity has been found to assist in recovery from LBP 4, 33 ). They were also instructed to avoid activities that aggravate symptoms. Patient 1 was also instructed to initiate a previously prescribed regime of lumbar spine stabilization exercises to address suspected lumbar spinal instability that may have contributed to his LBP. 56 Patient 2 was also treated with manual distraction mobilization of the right hip and contract-relax stretching of the right hip flexors.
Both patients returned for a follow-up appointment 3 days after the baseline examination and manipulative intervention. The pain rating and ODQ were reassessed at that time. The changes in pain and ODQ score for both patients are pictured in Figures  3 and 4 , respectively. For patient 1, the pain rating decreased from 5/10 to 0/10 and the ODQ decreased from 42% to 18% (57% decrease). For patient 2, the pain rating remained unchanged at FIGURE 3. Numeric pain rating at initial evaluation and 3 days later for both patients. An 11-point scale was used with 0 meaning no pain and 10 meaning worst pain imaginable. (Pain was 0.0 for patient 1 at follow-up.) FIGURE 4. Oswestry Disability Questionnaire score at initial evaluation and 3 days later for both patients. Scores range from 0% to 100% with 0% being no disability and 100% being maximum disability.
4/10 and the ODQ was essentially unchanged at 28% versus 26% at baseline (8% increase).
Patient 1 appeared to have made dramatic improvement following the manipulative intervention and ROM exercise. After 3 days, he reported no pain and the 24-point improvement in the ODQ is equivalent to 4 times the minimum clinically important difference (MCID) of 6% that has been established for this instrument. 28 Patient 2 did not appear to benefit from the manipulative intervention and ROM exercise. His pain rating and ODQ scores were unaffected by the intervention. The first patient did not return for subsequently scheduled visits based on his self-report that he was progressing well with the exercise program and could not coordinate regular physical therapy sessions into his work schedule. He was contacted approximately 1 month after the initial appointment in which he selfreported that his LBP had continued to improve and that he was only having symptoms with prolonged standing at work. Ergonomic and appropriate shoewear recommendations were made and the patient was discharged from therapy. The second patient was seen for 5 additional appointments over the ensuing 3 weeks. Treatment consisted of hip joint mobilizations, flexibility and strengthening exercises for the right hip, and deweighted ambulation on a treadmill. The manipulation was repeated 1 additional time during the course of care. His status remained unchanged. He was referred for further examination of the right hip. A subsequent MR arthrogram revealed an anterior labrum and capsular tear of the right hip that eventually required surgical correction.
DISCUSSION
Because of the difficulty subgrouping patients with LBP based on pathoanatomical mechanisms, 87 attempts have been made to subgroup or to classify patients based on findings from the history and physical examination. 13, 58, 61, 71, 83 Unfortunately, many of the tests used to make classification decisions are based on unsubstantiated theoretical rationales and are of questionable reliability and predictive validity. CPRs, such as the one developed by Flynn et al 20 have the potential to provide clinicians with a practical tool grounded on evidence with which to assist in the identification of relevant subgroups of patients. Without the ability to match patients to specific interventions, clinicians are left without evidence for their decision making in selecting interventions. Developing effective clinical methods for classifying patients with LBP should improve clinical decision making and intervention outcomes by matching interventions to the patients most likely to benefit from them. These 2 cases highlight the potential value of a CPR for physical therapists. The CPR used in this study was developed to identify patients with LBP most likely to receive dramatic benefit from a manipulative intervention traditionally believed to affect the SI region. Five clinical findings go into determining a patient's likelihood of success (Table 1) . Patient 1 had all 5 criteria present, indicating a high likelihood of success with the treatment. Patient 2 had only 1 (possibly 2) positive findings, indicating a low likelihood of responding to the treatment. Both patients were judged to have numerous positive findings that have traditionally suggested the need for treatment of the SI region. In these 2 cases, the CPR more accurately predicted the eventual outcome of the intervention than the traditional SI region tests.
The utility of the traditional SI region tests in the clinical decision-making process may be limited for several reasons. First, judgments derived from these tests have not demonstrated sufficient reliability and validity, which makes using the results of these tests for clinical decisions questionable. Second, the theories that underlie these traditional tests may be faulty. There is growing evidence that movement of the SI joint is so small that detecting subtle differences may be extremely difficult if not impossible. [76] [77] [78] Furthermore, using roentgen stereophotogrammetric analysis, Tullberg et al 80 found that spinal manipulation did not alter the position of the SI joint. These results suggest that the theoretical foundation for bony movement-upon which many of the traditional tests are based-even if reliably measured, may be seriously flawed.
Despite these concerns, many clinicians have continued to rely on traditional tests for SI region dysfunction. 2, 10, 32, 38, 51 This is understandable given that the treatment techniques appear to work for a large number of patients and that a more reasonable alternative to clinical decision making has not been available. The development of CPRs that are based on an examination of data instead of anatomical and biomechanical theories may offer an alternative in helping clinicians become more efficient and effective practitioners. The CPR developed by Flynn et al 20 is simple to use. Only 2 out of 5 of the criteria in the rule are based on the results of the clinician's physical examination (hypomobility in the lumbar spine and hip internal rotation ROM). The other 3 criteria are based on the patient's self-report (duration of symptoms, score on the FABQW subscale, and the location of symptoms). In essence, clinicians can get a good initial impression of whether a patient may benefit from spinal manipulation and a ROM exercise before the physical examination even begins. Determining a patient's status with respect to the CPR should take no longer than 5 minutes and offers clinicians an efficient and practical evidence-based guide in the clinical decision-making process to identify patients with LBP who are likely to benefit from this intervention.
The results of the study by Flynn et al 20 do not advocate the use of spinal manipulation as a panacea for patients with LBP, nor do they indicate that spinal manipulation is the only treatment intervention that should be considered for patients who satisfy at least 4 of the criteria. Even patients who meet all 5 of the criteria in the CPR will likely need other treatments to complement the use of spinal manipulation in order to minimize the functional limitations and disability associated with their LBP. The rule is intended to predict which patients will receive a large initial benefit from the manipulative intervention and does not predict the patient's long-term prognosis. This point can be highlighted based on the history and physical examination findings from patient 1, who was thought to have segmental instability of the lumbar spine based on his history of chronic LBP and positive response to a previous rehabilitation program consisting of spinal stabilization exercises. Some therapists would have chosen not to manipulate this patient based solely on the impression that spinal manipulation would not be helpful, and perhaps even harmful, to a patient with suspected segmental instability. However, consideration of the patient's status with respect to the CPR helped guide the selection of an intervention when, without this information, the therapist might have incorrectly assumed that spinal manipulation should not be considered as a potential treatment option.
Perhaps the manipulative intervention and ROM exercise in this case served as a catalyst to facilitate his recovery from the acute episode and permited him to initiate the stabilization exercises earlier than he might have otherwise have been able to. It is highly unlikely that this patient's dramatic improvement over such a short period of time could be attributed to the stabilization exercises, because these exercises require completion over a longer period of time to demonstrate positive effects. 63 Patient 2 illustrates a different advantage of the CPR. Based on traditional clinical reasoning, this patient's pain diagram and physical examination strongly suggested that spinal manipulation might be an effective intervention. This turned out not to be the case, and in fact, the patient's symptoms were originating from pathology at the hip. Had the CPR been used as the foundation for clinical decision making for this patient, instead of traditional theories, the lack of benefit from spinal manipulation could have been predicted. The value of CPRs is not just their potential ability to identify patients likely to benefit from a particular intervention, but also their ability to identify patients for whom an alternative course of treatment is more appropriate.
Given the intent to identify patients who experience clinically important changes in disability, application of the CPR becomes less useful at lower levels of disability. For example, although an improvement from 10% on the ODQ at baseline to 5% after treatment represents a 50% improvement, this magnitude of change falls below the MCID of 6% that was established for this instrument. 28 We do not have data to establish a minimum level of disability below which application of the CPR is no longer useful in the clinical decision-making process. However, to be conservative, few would argue that an improvement of 3 times the MCID for the ODQ (ie, an 18-point improvement) over such a short period of time can be attributed to the favorable natural history of LBP. Based on this consideration, the chance to observe this magnitude of improvement diminishes once patients fall below a baseline ODQ of 20%. Additionally, patients with levels of disability below 20% may more likely represent chronic LBP and may respond to another intervention, such as a spinal stabilization treatment approach. 25 McGinn et al 57 outlined a 3-step process for developing and testing a clinical prediction rule. The first step is developing the rule, which was the purpose of the study by Flynn et al. 20 The second step is validation and the third step is an assessment of the impact of the rule on clinical behavior and costs of care. Validation of the proposed clinical prediction rule is the purpose of an ongoing randomized clinical trial in which subjects are stratified as to whether they meet 4 out of the 5 criteria in the CPR and randomized to receive either the manipulative intervention or a standard exercise program. Ultimately, any clinical prediction rule must be shown to improve outcomes and clinical decision making before it can be advocated for widespread use. 47 Furthermore, only 1 manipulative technique was used and it is unknown if other techniques would provide similar results. Due to these factors, the CPR used in these cases should be viewed as preliminary and subject to refinement with further research. 57 Growing evidence suggests that spinal manipulation is effective in the management of LBP. However, in the absence of evidence of an alternative approach, clinicians have primarily relied on diagnostic tests with questionable reliability and validity in the clinical decision-making process to identify potential candidates for spinal manipulation. These 2 cases highlight the use of a CPR developed by Flynn et al, 20 which demonstrates that there are a few simple criteria from the history and physical examination that can be used to help clinicians decide if spinal manipulation and a ROM exercise may be helpful in the management of a patient with LBP. Importantly, these results provide clinicians with an easy-to-use procedure to accurately identify patients with LBP who are likely to achieve a dramatic improvement prior to treatment.
We believe this CPR offers clinicians an efficient and practical evidence-based tool that can be applied by even the novice physical therapist who is familiar with the CPR and the technique that was used in its development. This CPR should encourage clinicians who were previously reluctant to incorporate spinal manipulation into their clinical practice to use it more frequently based on a patient's status with respect to the CPR.
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Here are some of the things other patients have told us about their pain. For each statement please circle the number from 0 to 6 to indicate how much physical activities such as bending, lifting, walking or driving affect or would affect your back pain.
